In the treatment of various orthopedic disorders a variety of implants is used. These range from wires and threads to massive replacements involving a joint and a substantial portion of adjacent bone. Most implants are repetitively stressed for a prolonged period in a corrosive environment. The dimensions of implants are limited by the dimensions of the environment.
The metals used in orthop2edic surgery in the United Kingdom are: wrought austenitic, stainless steel, cobalt-chromium-molybdenum alloys and commercially pure titanium, complying in composition with BS 3531:1968.
Plastic materials include cold-curing polymethylmethacrylate for grouting in and securing prostheses and high-molecular-weight polyethylene of the Ziegler type for bearing components. Silicone resins and polypropylene have been successfully used for hingeless finger prostheses which have been designed in such a manner as to use the flexibility of the material. In Switzerland, polyethylene terephthalate is being used for the femoral head of one type of total hip replacement. For the bearing surfaces of weight-bearing joints, acrylic resins, polyamides, polyacetal, polytetrafluoroethylene and low-molecular-weight polyethylene polymers should not be used.
With implants involving joint replacements, problems of friction and wear are of major importance.
The tissue response to foreign materials depends on their dimension, shape and structure. Implants should be deeply buried in the tissues. The closure, under tension, of tissues over implants invariably results in damage to the blood supply with necrosis. A material which is tolerated and walled off by a thin fibrous tissue envelope when implanted in block form, may provoke a proliferative cellular response if it becomes abraded into particulate material, as can occur in major joint replacements. The predominant cell may be either the fibroblast, macrophage or giant cell.
Some of the clinical and metallurgical problems which occur were discussed.
The lecture was illustrated by numerous slides, commencing with plastic prostheses which failed due to inadequate mechanical properties. Some examples of massive bone and joint replacements were shown. Fig 1) (Winter & Simpson 1969) . It has since been confirmed that this is a regular and reproducible reaction and further studies of the cellular reactions within the sponge have been made. The sponge is made by solution polymerization of glycolmonomethacrylate with I 0% or less of
